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I. Obfervatlom upon federal f pedes of fmaU 
water infeBs of the Polypus kind^ communt-- 
catedin a letter to the Vxt{\A^Vit^ from Mr 4 
Abraham Trembley F. R. S. 

Tranflated from the French. 

Read Mzy 21, «»^THAVE, in a Paper printed in the 
June 18, 1747. J^ ^^^^^ Number of the Thilofophi- 

cat TranfaSiionSy Art, X. taken notice of ieveral 
fpecies ot imall water infefts, all which have beea 
ranged in the general clals of the Tolyfu It was 

during. 
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during the fummer of the year i744,that the fevcral 
cbfcrvations related in that paper were made, and 
what refults from thofc obfcrvations, concerning the 
figure of thefe little animals, and their manner of 
multiplying, is fufficient, if I am not greatly mif- 
taken, to convince any obferver, that they well 
deferve the attention of the curious. I have accor* 
dingly fincc, miffed no Opportunity of purfuing my 
enquiries concerning thefe infers, and whilft I have 
been fcarching for them in different waters, 1 have 
occafionally difcover'd feveral other forts, to which 
I was before a ftranger ; but to which I have not 
been able to refufc fome fhare of my application alfo* 
The relations I found thefe new fpecies of "T^olypi 
had to thofe I was already acquainted with, and 
feveral particulars in which they greatly differed, 
equally determined me to obfervc them ail, with as 
much care as 1 was able. 

This undertaking by degrees became both diffi- 
cult and extenfive, yet as I was well perfuaded, that 
if it could be fufficiently purfued, it would greatly 
contribute, both to redifie and to enlarge our no- 
tions of Nature 5 I have often regretted both the 
want of Icifure, and the want of alllftance for car- 
rying on the work. By affiftance I mean the advan- 
tages I might have received from the diligence, from 
the abilitys, and from the iudgmcnr, of fuch other 
obfervers, as fhould have been willing to joyn with 
me in fuch an undertaking. 

The more minute the objcfts are, upon which we 
are to make obfervations,the more diffident (hould wc 
be of thofe obfervations themfelves. It is in thefe 
ctifcs not fiifficient to repeat fuch obfervations feveral 
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times by one's felf, but it is very proper, and frequently 
neccfl^iry that others ftiould repeat them alfo, and 
lliould even fometimes kit upon the flime themfelves. 
And then it is, that by the means of thefc diff rent ob- 
fcrvaiions carefully compared with each other, we may 
come to be better aflfured of the various facts we are 
enquiring about. Befides whieh it may be noted, 
that tlie number of objefts, that fhould in this cafe 
be attended to, is really too great to be fufRciently 
obfcrved by any one fuigle perfon, 

I believe it will not here be improoer, to give 
the defcri prion of that apparatus I have made ufe of 
myfelf, and by which 1 have been enabled to mike 
my experiments. This defcription will render v^hat 
1 have further to fay the more intelligiWe 5 and will 
perhaps contribute to make others more capable of 
judging, what degree of credit fhould be given to 
the feverai fa£ts, 1 may have occafion to relate. 
Thofe alfo who fliall be willing to obferve regularly 
themfelves, either the fmall water-infers mention'd 
in this paper, or any others they may happen them- 
felves to meet with, will not, I am perfuaded, be 
difpleafed with the defgription of an apparatus^ 
which they will frequently find ferviceable to them 
in itheir enquiries. 

The principal benefit I received from it myfelf 
was, that I was thereby enabled to obferve with 
the fevcral magnifiers of my microfcope, fmall 
water Infeds, whilft in a glafs containing water luf- 
ficient to let them live therein, much m the fame 
way as they would have done, had they ftm been 
in the ditches or other waters from whence they 
w^ere firft taken. 
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If one oaly piropofc^ to one's felf, :to emn^ine dfor 
fome moments the %pres and the motions of 
water-infefts, one may content pnc's-fclf bai^ly with 
expofing fuch in thg comnion w^y to th^ mkjro- 
fcope in a few drops of wste?; ^ I dare fafdjr 
^ffure, from divers repeated^ fxpeyiSflents, that it .will, 
often happen, with regard tq fcyeraliJei'ts of fth.efe 
infeds, tiiat the limpk ,«pbfe*vatioi>:^^,jthe^^^ in a 
drop or two of water, will not. b« fuffident to dis- 
cover all that is, iing»lar €ithei!:in::thcir fbape. Of 
Hiotion. It is therefore very proper than an ob- 
ferver fhonld cndeavQni' tg jexariiinc fcichi nfeds, 
when they are more at eafe, and in a larger qnan- 
tity of water. And this he will find ft ill more ne- 
ceffary^ if he is defirous regularly to piirfue their 
hiftory. For then the fame inlefts ought to be, re- 
gularly obferved,- for many days fucceifivdy, and 
they> ought themfelves alfo to be as nearly as pcdSi- 
ble under the fame circumftances they would have 
been, had tb$y remained in the fame waters, in 
which they naturally live. 

I haveaccuftomed myfelf to Jkeep great numbers 
of the fmali infeds I, make obfcrvatrons upon, ijn 
large glaflesx,an4 it is by obferving what paflTcs i^i 
thofe glaffcs that I endeavour to. difcover tho more 
general fads, , relating to thei naiturali hiftory of thefc 
animals. Aftei, which,. I ha«re; found by many- re- 
peated gxpsa^iments, that it is neceliary to remove 
into glafles of a..kfler:fize, like that rcprefcnted in 
Fig. 1. fuch of *thej infects as are. to be ier aplrt for 
more particular and curious microfpical oblcrvations. 
I put. water Jnto/thefe.glafles, from the fame ditches, 
out ot v/hich the infeds 1 am obferving have them- 
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felves been taken 5 and I fTiift this water more or 
lefs often as the circumftanccs may require. 

It is eafy to conceive, that to obferve a fmall in- 
fed in one of thefc glafles, with a magnifier of a 
Hiort focusy it is neceflary that iniefl: fhould be 
f laced very near to one of the lide« of the glafsj 
and that it ought alfo to be kept fteadily in the fame 
place. The infed ought therefore to be either fixed 
to the fide of the glafs itfelf, or to fome other body 
that may be conveniently fo fixed. I chufe, for this 
purpofe, fubftances that are {lender and fupple, fuch for 
example as the fmaii branches or twigs of divers fpe- 
cies of the Equifetum paluftre^ or water horfetail. 
The cluftering Tolypi are often found upon thefc 
twigs, and they may be made to fettle upon them 
from elfewhere, as I fhall take notice, by and by. 

Now this is the way I take, to fix one of thefc 
twigs of horfetail againft the fide of my glafs. 
Having chofen a fmall flip, upon which there is one 
or more of the cluftering Polypi or the like, I take 
a piece of a peacock's feather, longer or {horter, 
according to the diameter of the glafs I am then to 
ufe. From this piece of peacock's feather I cut away 
all the lateral branches or beards on both fides, ex- 
cepting one at one of its extremitys i upon this one 
I make a knot near its infertion, but do not at firft 
draw it clofe. I then bring this open knot to the 
fmall flip of the horfetail that is floating in the wa- 
ter of the glafs, and I get one of its extremities into 
the knot, which I then draw clofe % and the flip of the 
horfetail is thus joyned to the piece of the feather. 
I next take hold of the feather, and bending it near the 
middle, I force its two ends (Tab. I. Fig. 4,) b,f^ into the 
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glafs, I then let go the feather which I before held, 
and its elafticity forces its two ends againft the fides 
of the glafs Aj by which means the itnall twig dl 
of tlie horfetail I have been fpcaking of, and whicb 
was already fixed to the extremity of the feather fd\ 
becomes alio fixed dole to the fide of the glafs 5 the 
confequcncc of which is, that the Toljpus that is 
flicking to the horfetail is obliged to remain in fuch 
a fituationj as to be within the reach of a magnifier 
that is but of a ihon focus. 

Nothing more is now wanting, but to place the 
magnifier before the objcft : for it would be both 
difficult and very inconvenient to hold it like a 
reading-glafs in the hand. In the inftrument k, /, h^ 
g^ e, I make ufe of, it is fcrewed into a ring fixed to 
a fmall branch n,g, which has a ball ^ at its other 
extremity y this ball fits a focket, and fo makes a 
joynt, by which the firft branch is joyned to a fe- 
cond h^i^ and that again in like manner to a third 
i, ky or fourth, if there is occafion. The foot of the 
whole is fitted near the edge, into a fmall board or 
tablet that holds the whole apparatus {Fig. 4.), By 
the means of thefe joynts, the magnifier ^, may be 
turned any way^ and may be conveniently brought 
near to its proper diftance from the objed, yet as 
the branch which holds it, cannot well be without 
fome fpring; it will be ftill difficult to ad^uft the 
objeft exaftly to the focus of the magnifier when it 
is fhort, if only the magnifier was to be moved for 
that purpofes and it will therefore be found eafier, 
when the magnifier is once right againft the objed, 
to move gently the glafs in which that is contained, 
till it is found to be precifely in the focus of the 
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magnifier : and for this purpofc the fmall board up- 
on which the glafs is placed, ought to be well 
fmoothcd. 

The light that comes in at a common windo'y 
will be found faffic'ait, for obferving in the water 
fuch objefts as are to be feen with the bare eye, or 
with a hand maimiiyin^; L;lafs 5 but fuch as muft be 
examined with a lens of a fliorter focus, muft be 
view'd by the lighv. of a taper, placed beyond the 
glafs, and whole liame is fo ordered as to be upon 
the level with the objcdt. 

A magnifier thus once adjufted may remain in the 
fame place before the objed, for fcveral days toge- 
ther, without being difordcr'd ; fo that, to obfervc 
the progrcfs of the infed during all that interval 5 
no more will be neceflary, than to place from time 
to time a taper behind the glafs, and to apply the 
eye to the already fixed magnifier. 

Several of thefe apparatus's may be placed upoa 
one and the fame board by one another ; and thus 
at the fame time obfervations may be made and 
carried on upon different forts of infeds, or upon 
feveral infeds of the fame fpecies ; in order to come 
fooner and with more certainty at the knowledge 
of the fads one is enquiring about. 

could never have difcovered the manner in 
which the cluttering "Tolypi are multiplied, but by 
the help of the expedient I have juft dcfcribcd : and 
before 1 had the ule of that apparatus, I only knew 
in general the figures of thole Tolypiy and of the 
clutters that contained them. 1 had taken notice 
that thofe clutters grew, and I had reafon to fufped, 
ihat a whole clutter came from a fingle Polypus 5 
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but I ftiil wanted to fee this incrcafe, and to ifind 
the moment of their multiplication 5 for I had rea- 
fon already to fufpeft, from what I had (e'en with 
a glafs I held in my hand, that thefe clufters did 
not grow infenfibly like plants ^ but that on the 
contrary, the operation I wanted to fee was per- 
formed in a (hort portion of time. To come there- 
fore at that moment, I refolved to obferve regularly 
for feme time ^Polypi of this fort with my Micro- 
Icope, whilft they ihould remam in circumftances, 
nearly as eaiy and as natural to them, as thofe they 
were in in their proper habitation. 

This it was that gave me the firft thought of the 
above-defcribed apparatus. And when I had pre- 
pared and fixed every thing, I fet myfelf continually 
to watch for the moment of the multiplication of 
the cluttering Polypi ^ and I then found this moment, 
which I had fo much wifhed to difcover, the very fame 
morning that 1 began to make ufe oi my apparatus. 

It was, as has been {cci\ in the paper above re- 
ferred to, in that fpecies of Tolypi, fome of which 
are reprefented in the fth, 6th, and 7th figures of 
the 2d plate of the 474th number of the Thilofophi- 
cal TranfaBions, that I firft difcover'd the manner 
in which thefe fmall animals are multiplied : and it 
is indeed among feveral fpecies that I am now ac- 
quainted with, one of thofe in which this faft is the 
moft eafy to be obferved. 

It is alfo in the fame fpecies eafy to fee that very 
odd motion, which they exhibit at their anterior ex- 
tremity. 

This fame motion, which has alfo place in other 
%ccies of cluttering Toljph is not in them fo eafie 
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to be remarked; both on account that they are 
iefler, and alfo on account that this motion itfelf is 
iwifter, than in the fort above men tion'd. 

There is alfo to be obferved at the anterior ex- 
tremity of feveral otiier fmall infcds, a fort of mo- 
tion which has drawn the attention of all fuch as 
have iiappend to fee it, and wiio have almoft all 
been curious to enquire and fatisfie thcmfelvcs, whc^ 
ther thofe Httle wheels, which appear to turn with 
fo fwift and fo regular a motion, are really wheels 
turning upon an axis or not. This has determined 
me nov/ to mention that motion, tho it is not my 
defign to treat fully of it in this place, or to deter- 
mine very precifcly what I think about it : as I fhali 
be very cautious how I affert any thing pofitiveiy 
upon fo nice a matter, until I fhali have repeated 
again feveral experiments I have already made, and 
until I fhali have tried feveral others. 

In order to difcover what this motion might 
really be, I have applied myfelf not only to obferve 
it in the fame animal placed in diifFerent altitudes, 
but alfo in different fpecies of water-infeds in which 
it is feen, and 1 have compared the Th^mmena of 
all thefe feveral motions one with another. ' Thefe 
comparifons I have fdund in other cafes to be of 
fingular ufe, and the bcft means of preferving my- 
felf from thofe iilufions, which very fmall objcds, 
view'd in a microfcope, cfpecially whilft they are in 
motion, are but too apt to prefent. 

All I have yet learned from thefe comparifons, 
and all the other obfervations I have made, feem 
to concur in proving to me, that there is fome 
deception, of the %ht in the prefent cafe, apd that 
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the motion in queftion is not really what it at the 
firft appears to be, a rotatory motion round an axis. 
And I even Icnow fome fpecies of Toijpi^ in which 
this motion is, comparatively fpeaking, but flow : 
and in thefc it is diClindlly feen, that this motion, 
tho' in general rcfcrabJing that o'^ferved in the 
others, is not a revolving or rotatory motion : fuch, 
for example, is th;! motion which is taken notice of 
in that fpecies of Tolypiy which Mr Leewenhoeck 
has defcribed in the 295th Number of thefe Tranf- 
a£iions. This is one of thofe infects wiiofe mociort 
is the moft to be admired, and it is befides ex- 
ceedingly curious upon many other accounts. 

I have already faid, in my paper above referred 
to, that the motion in queftion is very flow in the 
cluftering Tolypi, juft v;hen they are opening again 
after their divifion, and I am greatly miftaken, if it 
may not then be feen very plainly that this motion 
is not a rotation. The fame remark may alfo be 
made on the tunnel-like Polypus, and that, almoft 
during all the time that it employs in its fepara- 
tion. 

I made ufe of an expedient, whilft I was obferving 
the cluftering Polypi, whereby I was able to retard 
the quicknefs of their motion. I poured by little 
and little a fmall quantity of fpirit of wine into 
the glafs wherein they were kept. This fpiric of 
wine immediately either abated the velocity of their 
motion, or took it quite away, according to the 
quantity of it that I poured in. That which fol- 
lows both in the one and in the other of thefe 
two cafes, is of ufe, and gives light to the prefcnt 
queftion. Sometimes the fpirit of wine forces the 
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Polypus entirely to draw in its lips within its body^ 
and at other times even to detach itfelf entirely Ironx 
its pedicle alfo. 

Another way to take off the celerity of this mo- 
tion, is to remove the infefts into a water which 
furnillies them much more fparingly with food j 
fading probably weakctis them, and from their weak- 
nefs arifcs an abatement in the quickncfs of their 
motions. This Lift expedient is of ufc and conve- 
iiicncy for the obferving of this motion whilft it is 
llowcr, for fcveral days confccutiveJy. And after- 
wards upon returning the Tolypi into water ftockcd 
with food for them, the motion will foon be re- 
ftorcd to its former brisknefs. 

I remarked alfo the Jaft winter, that cold deadened 
the motion of the cluttering Tolypi : and thefc ani- 
mals in all probability arc lefs voracious, and cat 
lefs in winter than they do in fummer. 

When the motion in the clufte ring y^^j^i has 
been retarded, either by fafling or by the cold, they 
become whiter or of a paler colour than before, 
they alfo then ccafc to multiply. 

1 fliall not here enter into the detail of the feve- 
ral obfervations I have made, on the feeding of 
thefc cluftering Toljfi, apd on the relation I have 
found between that and their generation 5 as thefe 
are particulars more properly belonging ro a regular 
and diftind account of their natural hiftory. 

But what I now propofe, is to defcribc, in a few 
words, the manner in which the clufters arc formed 
of a certain fpecies of Tolypiy which multiply in the 
main like thofe reprcfented in the figures of the 
474th number of the Thihjophkal Tranfaifions^ 
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and which differ chiefly from them in the form of 
their cUifters. 

My chief end in dcfcribing here this fpecics of 
Tohpiy is to enable myfelf afterwards, to convey, 
by coniparifon, a diftind idea of a difference well 
deferving attention, that is to be obfcrvcd between 
the manner of uiultiplyins; thcfe, and that of ano- 
ther fpecics of clullering Tolypi^ which I happened 
to diicover the lafl yean 

The reader will pleafe to recoiled what I have 
faid in the forecited paper, concerning the general 
manner in which cluftering Toljpi arc multiplied. 
Thcfe little animals arc nearly of a bell-like form* 
Their anterior extremity, in which is their mouth, 
and which may be looked upon as their head, is 
that which is hollowed inwards, and refcmbles the 
open end of the bell- Their other extremity termi- 
nates in a point, and to this point is fixed a ftalk or 
pedicle. 

The ToljpuSj when it is ready to divide, firft 
draws in its lips into the body. It then by degrees 
puts on a round form, and prcfently after the little 
Ipherical body fo formed, divides itfelf into 
two other like fpherical bodies. Thefe laft in 
a few moments again infenfibly open, they then 
Jofe their fpherical form, and put on that of a bell, 
or of a Tolypus as perfcd and as compleat, as that 
by the divifion of which it was formed. This is 
the manner in which feveral fpecics which I have 
obferved of cluflering Tolypi are multiplied : the 
whole operation is performed by that fort, of which 
\ have fpoken in my former paper, in three quar- 
ters 
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quarters of aa hour or an hour by thofc I am now 
going to fpcak of. 

The "Tolypi of this fort arc Icflcr and whiter than 
thofc others, which are reprcfcntcd greatly magni- 
fied in the above-mentioned figures. The cUifter 
which they form refts upon a ftem cafie to be re- 
marked : this ftem is fixed to fome other body at its 
lower extremity, and from its other arife branches, 
making obtufe angles with the ftem itfelf > 
other branches again fet out from thefe in different 
places, and from thefe laft other new ones, and fo 
on. At the extremity of each branch may be fecn 
a ^Polypus: and as all thefe branches arc not of an 
equal length, fo neither is every Volypus^ as in the 
other fpecies, at the top of the dufter, or at an 
equal diftance from the bafe of the ftem, but on 
the contrary, there are here Polypi to be difcovered 
at all heights in the clufter. The aflemblage of all 
thefe branches forms, together with the Polypi at 
their extremitys, a very pretty clnfter or groupc, 
much refembling a tuft or a garland of flowers. 

The ftem, which carries all the clufter, and 
every branch in it, is capable of a remarkable 
fort of motion. Each will contraft fuddenly when 
it is touched, when the glafs containing the ciuft:er 
is moved, and even fometimcs when no reafon is 
to be perceived for their fo contrafting (Fig. 6. a). 
The ftem and the branches contraft and ftiorten, by 
difpofing thcmlelves into fpirals, all whofe rings nearly 
touch each other. Every branch is by itfelf capable of 
contraction, independently ofc the reft : tho it but 
rarely happens that any one branch does contrad itfell 
quite alone, for commonly in the adion of con- 
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travfting it happens to touch Tome other branch, and 
then that other immediately contraLls with it. When 
the main Item, which bears the whole ckifter con- 
trads itfclf, then all the branches of the clutter con- 
rrad together alfo; and the whole becomes cntireiy 
clofed. A moment after, the branches and the 
ftem again extend thcmlclves, and the whole cluftcr 
thereby recovers its ordinary figure. But when the 
cluftcr is conliderably advanced, the ftem then ceafcs 
to contrad itfelf any more. 

I (hall now attempt to defcribe the manner in 
which this clufter forms itfclf. 

A fingle Polypus detaching from the clutter, 
fwims about in the water till it meets with fonic 
proper body to fix itfclf upon. It then kas a pedi- 
cle but which is not longer than the "^Polypus itfelf 
In the fpace of 24, hours this ftem becomes 8 or 9 
times as long as it was at the firft : and it is this pe- 
dicle which is to become the main ftem of the new 
clufter. About a day after the Tolyptis has been 
thus fixed, it divides itfelf into two. Ten or twelve 
hours after, thefc two Tolypi again divide them- 
felves each into two more : they foon after put out 
branches, and thus retire to a greater diftancc from 
each other. It is now neceflary to take notice, 
that when two of thefe Polypi are thus formed by 
the divifion of one, the one is ordinarily much 
larger than the other : this larger one remains at the 
extremity of the branch v/herc it was, but which 
branch lengthens it felf more, whilft the other puts 
out a new branch which feems to proceed from 
the firft. The larger of thefc "Polypi again di- 
vides it felf generally before the other 5 and all I 
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have been dcfcribing is reiterated feveral times. 
Thus a principal branch is formed, provided with 
fcvcral lateral ones, Thcfe lateral branches become 
principal, with regard to thofe which in their turn 
fccm to fpring from them, when the Tolypi at their 
cxtreniitys come to divide. All the Polypi of a 
duller do not detach themfelves from it at the fame 
time : thofe which arc nearcft to the orii^in of the 
branches ufually detach themfelves firft. And every 
Polypus fo detached, goes and fixes itfelf elfewhere, 
every one thus becoming at laft, if not prevented, 
the principal of a new clufter. 

1 have often kept Tolypi of this fort, in glaflcs of 
the fizc of that which is reprefented in Fig. 4. 
And the firft clufter 1 had placed in it to obfcrve 
its growth and progrefs, continued ftill well pro- 
vided with Tolypi^ when there were already num- 
bers of other clufters formed in the fame glafs, 
all which owed their being to thofe that had de- 
tached themfelves from the firft clufter. 1 have fcen 
fometimes, portions of the peacock's feather in the 
water, entirely covered with thefe clufters: and I 
was well aflured that all thefe clufters came from 
the firft I had lodged in the glafs. Nay I have even 
carried my experiments io far as to be well afilired, 
that every Polypus of a clufter, as foon as detached 
and fixed elfe where, became the principal of a new 
clufter. I mention this faft particularly, becaufe \ 
fhall make fome ufe of it hereafter, when I come to 
take notice of a dift^erencc, between this fpecies of 
Tolyp I am now treating of, and another fpecies I 
fliali have occafion to fay fomewhat about by and 
by. 
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When a cluficr is already in good part flrippcd 
of its 'Polypi-, the branches are no longer able to 
contraft with the lame quieknefs and ready ncfs as 
before. When there remain bur a very few 'Polypi^ 
none but thofe branehes to which Polypi are ftill 
lixcd continue to exert this power ; which they 
alfo lofe as foon as they arc llripped of their few 
remaining Polypi^ after which they fliew no further 
capacity oi moving. 

From all which particulars it feems to rcfult, that 
this motion in the ftem and in the branches of a 
clufler, is entirely derived from the Polypi^ which 
arc fixed upon the branches. Notwithftanding 
which it muft be acknowledged, that an obfervcr, 
attending to the appearance only of this motion, 
can hardly help perfuading himfelf at the firft, that 
they arc the branches, which draw and give motion 
to the Polypi. 

The refcmblancc and the analogy, which the fi- 
gure of a cluftcr of Polypi bears to the figure of a 
plant, would induce any obferver, for fomc time to 
imagine, that the Polypi which he i^zs fixed to the 
branches of the cluftcr, do really proceed and fpring 
from chofc branches, in the fame manner as the 
leaves, the flowers, and the fruits of a vegetable, 
fpring from the branches of the fame. 

It is never thelefs the contrary of all this, that is 
true. The branches, compofmg the clufters of the 
Polypiy fpring from the Polypi which are at their 
extremities. Thefe Polypi^ which at the firft appear 
to be the fruits of the clufters, may more properly 
be confidcred as their roots : and of the truth of 
this any one may eafily fatisfy himfelf, who will 

be 
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be at the trouble of examining regularly, and for 
feme continuance, the whole progrcfs of a ciufter 
of thefe Tolypi. 

What further proves that thefe branches do really 
fpring from the l^olypi^ and that they derive their 
nourifiiment from the lame, is, that the branches con- 
(lantly ceafe to grow, whenever the Tolypt at their 
extremities are detached from them, cither naturally 
or by any accident. 

The Tolypi of another fpecies I am now going 
to fpeak about, form alfo a groupe refembling a 
ciufter, or more properly an open flower. This 
flower or ciufter is fupported by a very diftind ftem, 
which is by its lower extremity fixed to fome of 
the aquatic plants or extraneous bodies that are 
found in the water. From the other extremity of 
this ftem fet out eight or nine branches, quite dif- 
ferently difpofed from thefe of that fpecies of 5P^^/>i I 
have been laft defcribing. Thefe eight or nine branches 
are perfedly alike, but it may be noted, that what I 
here call by the name of a branch, is indeed the 
aflTemblage of feveral other lefTcr branches, wrhofe 
coUeftive form much refembles that of a leaf. 
{JPig. 4.). Every one of thefe affemblages is com* 
pofed of one principal branch or nerve, which 
makes with the main ftem of the ciufter an angle 
fome what greater than a right one. From either 
fide of this principal nerve others again fet out, 
and thefe lateral ones are the lefs extended in leugth^, 
the nearer their origin is to the extremity of 
their principal branch. There is a Tolypus at the 
extremity of this principal branch, and another at 
the extremity of every one of the lateral twigs- 
There 
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There arc others alio on both fides of thofe lateral 
twills, at different diftanccs from their extremities, 
and thefe are more in number or fewer, in fomc 
proportion to the length of the twig itfeif. Thcle 
Tolypi are all exceedingly (mall, and of a bell-like 
figure, and they difcover about their openings a 
quick motion, very difficult to be {ecu. with any 
diflinftnefs. 

There may alfo be obferved in feveral places, upon 
the branches of thefe clufters oiTolypi {Fig. 7.) cer- 
tain round bodies, which I at the firft took for in- 
fers preying upon the ^olyph becaufe I was ac- 
quainted with fome fuch, nearly of that Ihape and 
ftze : but I £ball prefently give an account of what 
thofe round bodies really are. 

Every clufter has, as I have faid, eight or nine of 
thefe branches or leaves fuch as I have juftdefcribed. 
They do not all of them fet out from the fame 
points but the points from whence they do fet out 
are not far afundcr : each of thefe leaves is a little 
bent inwards, and they ail form together a fort of 
a fhallow chalice or cup. If the eye is placed right 
over the bafis of this chalice, the appearance of the 
whole eight or nine branches is like unto that of a 
ftar with fo many rays proceeding from the fame 
center. 

When the clufter is touched, and even frequently 
without it, all the branches fold together inwards, 
and then conftitute a fmall round mafs. The ftem, 
which carries all the clufter, contracts alfo at the 
fame time, folding it felf up like a workman*s mea- 
furing rule, that conCfts of three or four different 
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1 taw for the fiift rime the Toijpi I have now 
been dcicribing, on the joth day of May of the 
ia(l: year 1746. They were upon a warer-pJanr, 
which 1 had taken from a ditch, and dilpoied in 
one of my large glafles. They irnmediarcly ilruck 
me by their beauty, and I could not help being 
curious to know, in wiiat manner fuch chiftcrs were 
formed. The relation they bore to the Ipccics hrft 
above dcfcribed, and to fome other fpccics which I 
had before obferved, gave me reafon to beh'eve chat 
the ciufter muft have Iprung from a Jfingle ^PolyptiSy 
by the means of feveral fucceilive divifions. I was 
not however contented with judging of them from 
analogy only 5 I was defirous to be aduaily an eye- 
witnefs of their operations , and the oblcrvations 
which I therefore made upon them, difcover'd to 
me a n-cw fad, which I fhould never have fufpeitcd, 
and which I could never have come to the knowleds: 
of, if 1 had contented my felf with the judgment 
I^madc of them from Analogy only. 

I fuppofed, when I began to obfcrvc, that every 
clufter in queftion came from a fuigle fma'l "^Poly- 
pusy like to thofe with which the clufters were lo 
plentifully provided I therefore began by endea- 
vouring to get one of thefc Polypi iingle, and ifixed 
upon fuch a body as I could well difpofe in my 
glafs^ fo as to keep it within the reach of a magni- 
fier of a {hoit focus ;. and I puxfucd for this purpole 
my ordinary method. 

i took fome clufters of thcfe Polypi well ad- 
vanced, I put them apart in a glafs filled with pro- 
per water to afford them fuftenance -, 1 put alfo into 
the fame glafs a flip of water horfctail, after I had 
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carefully examined it, and Co affured myfclf that 
there was no Tolypus upon it. I cxpeded that fomc 
''Polypi would foon detach themfelves from the cluf- 
tcrs, and that fonie of thofe Polypi would fix upon 
the horfetail, whereby I ftiould be enabled to fee 
ihem apart, and to obferve in other glafles the pro- 
grefs of the clufters, which would, as I made no 
doubt, be foon produced from them. 

It was on the 30th of May^ that I let the cluf- 
ters apart in the glafs; on the 31ft I could difcover 
nothing new, and on the ift of June I had no op- 
portunity of obferving --> but on the 2d in the morning 
1 found againft the fides of the glafs feveral fmall 
clufters of Poljpi^ of the fpecies I am now treating 
of. I was furprized to find them fo far advanced, 
for they could not have begun at the fooncft be- 
fore ten a clock at night, on the 30th of May. I 
faw on the 2d of June in the afternoon upon the 
flip of the horfetail, which I had placed in the fame 
glafs with the clufters of the Polypiy a fmall body, 
which, as I had all reafon to believe was newly fixed 
upon it. I then took out the flip of the horfetail, 
and I lodged it with the fmall body that was upon 
it in another glafs; after which I examined that 
fmall body with my microfcope, by the help of the 
apparatus firft above defcribed. 

I then found that this body was much larger 
than any of the Polypi of the prefent fort, and of 
a figure very different from them [Fig^ %) This 
made me fuppofe that this body was not of 
the fpecies of the Polypi now before us, and 
that it was not from any thing of this fort that 
I v/as to cxped the produdion of a clufter of 

this 
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this fpccics of 'Folypi. I rcfolvcd however to con- 
tinue my obfervations upon this mmutc body ^ which 
was oblong, and had a pedicle three or four times 
longer than It (elf. 

It was on the fccond of June zt $ in the evening 
that 1 put it apart in a giafs, and at half an hour 
alter 8 the fame evening, I perceived that it began 
to fplit from the top towards the bottom. When 
the fcparation was accompUfhed, each of the two 
bodies, formed by this divifion, was nearly of the 
lame ihnpc as the firft {Fig- 6.), I then thought, 
judging ftill by analogy, that it would be fome time 
before either of thc(e bodies would again be ready 
to divide j bur a very little after, I law that they 
both became round, and that they dilpofed them- 
lelvcs precifely as if they were again going to fe- 
parate. This novelty drew all my attention, and it 
again came into my mind, that this body which I 
had but jufl concluded not to contain the principle, 
from whence I v/as to exped the produftion of 
one of the cluftcrs 1 was looking after, might poffi- 
blv ibll be the very rhins; I was feckiniz; for. 

1 now imagined that perhaps thefe bodys wouid 
again divide and fubdivide themfelvcs, till they 
iliould come both to the fhape and to the fizc of the 
^Polypi, w!}ich I had Icen upon the clutters : I how- 
ever looked upon this idea but as a mere conjcdure. 
1 he two little bodies did in effect divide prcfently 
after i but the 4 which refultcd from this divifion 
(/'/>. ?•) h.Ki neither yet the form nor the minute- 
ncG of the Polypi in queftion. I now wanted to 
know whether tliclb 4 bodies would again proceed 
to divide without interrupnon j and 1 faw them a 
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Jittle after again prepare for another divifion : this 
divifion was completed at to minutes after 
eleven, and at midnight the 8 bodies which were 
formed by this third divifion were again akiioft 
compleacly divided. The clufter was tlien com- 
pofed of i<5 Polypi ; and I from that moment no 
longer doubted, but thefe were cluftering "Polypi of 
the fpecies I have been laft dcfcribing. Among 
thefe 1 6 Tolyph there were fome which had already 
the perfeft form of thofe I had obferved upon the 
more advanced clufters: and thefe were fuch as 
were neareft to the origin of the branches. 

Few of thefe id Tolypi were of an equal iize^ 
thofe which were the moft diftant from the origin 
of the branches, were the largeft, and their form 
alfo was the leaft like to that of a bell. 1 found 
at three in the morning on the third of June, that 
the number of the Tolypi in the clufter was conit- 
derably encreafed $ they were i6 at midnight, and 
I could now tell 26, tho I could only fee part of 
the clufter, the reft of it being beyond the focus of 
the microfcope : and at half an hour after 7 in the 
morning, I counted at leaft 40 Tofypiy in that fame 
part which I could fee of the clufter. 

In order to judge with more certainty of the pro- 

grefs of the multiplication of thefe Tolypi > I counted 

alfo thofe of another clufter, which was fo fituated 

as to be entirely within the reach of one of my 

magnify ers. This clufter began to be formed about 

8 in the evening of the ad of June 5 1 mean that 

it was then, that the round body firft began to fplit 

it felf into two. At 11 the fame night, that clufter 

confi-fted of 8 Tokph at half an hour after 7 the 

next 



[ 649 ] 

next morning of 64, and before night of no at 
the leaft. So that in about 24 hours there were 
fortiied, by repeated ^divifions of one fmglc round 
body, no fewer than no TolypL 

The clufter I firft fpoke of continued to cncreafe 
from the 2d of June at half an hour after 8 at 
night, when it firlt began to form jit felf, till the 
13 th, when the Toljpi began to detach themfelves 
from iti and there remained no more upon the 
clufter on the 15th. 

The To Ijjpi which are at the extremitys of the 
principal branches are conftantly the largeft, they 
are thofe which divide themfelves the moft fre- 
quently, and one of the 2 Toljpi refulting from 
this divifion is generally larger than the other. The 
Jargeft remains at the end of the principal branch, 
whilft the leffer ferves to form a lateral branch, and 
is it felf the principal of all the "Tolypi which that 
lateral branch is to bear. 

One can hardly now be without curiofiry* to 
know, what thofe round bodies really are 5 thole fort 
of bulbs which contain in themfelves the principle, 
from whence thefe whole clufters we are Ipcaking 
of are to be produced. What gives origin to thefe 
bulbous bodies? Are they produced in the clufters 
by divifions and fubdivifions, as the "Polypi them- 
felves are, which in other fpecies are themfelves the 
principles of the clufters? In thefe other fpecies, 
every Poljpus may become the principle of a clufter 
and of a groupe oi Polypi^ as foon as it has detached 
it felf from the clufter where it had its origin. 
When one of thefe has once fixed alone any where 
and divided it felf, it no ways differs either in lliape 
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or in {ize, from any of the Tolypi that were in the 
clufter it is now parted from, or from any of thofe 
others that will be formed in the clufter, it is by 
its own future divifion and fubdivifions to produce. 
But how is it with the new fpecies we are now con- 
lidering ? Does every ^Polypus among thefe, as foon 
as detached from the clufter, fix it felf alfo elfe- 
where, and there give origin to a new clufter? Or 
are they only the bulbous bodies above mentioned, 
that have this prerogative, of being capable to pro- 
duce a new colony ? 

Thefe qucftions and doubts greatly raifed my 
curioftty, from the time I firft began to fee the pro- 
grefs of a clufter of Tolypiy formed by the divifion 
and the fubdivifions of one of thefe round bulbous 
fubftances : and that which now follows, is what I 
have been able to colleft from the various obferva- 
tions, and from the feveral experiments, which I 
made, whilft I was endeavouring to give my felf 
fome fatisfadion with relation to the fame doubts, 
and queftions. 

To know, whether the Tolypi which detach them- 
felves from thefe clufters do each of them contain 
in themfelves the principles of other new clufters, 
I took all the precautions I had taken in other cafes, 
and fuch as 1 had found eafily to (ucceed with the 
cluftcring Tolypi of other forts. But all w^as to no- 
efFcft, and I could never find that any thing was 
produced by thefe Polypi fo detached. I have there- 
fore all reafon to prciumc, that thefe Polypi do not 
contain the principles of new clufters, and it I'eems 
to me the moft probable, that they all pcrifli without 
ever producing any thing whatfoever. 

Wlien 
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Whdn I firft began to feek for the origin of the 
round bulbous bodies I have been fpeaking of, I 
immediately recoUeded thofe other round bodies I 
had before taken notice of, and which I at the firft 
fufpeded to be inkdis preying upon thefe Tolypi. 
I therefore again fought for them in the clufters 
ahxady formed; I foon found feveral of them, and 
I perceived that they neither attacked the Tolypi 
nor changed their lituation. I then concluded that 
thefe round bodies were really the very bulbous 
ones in qucftion, and whofe origin I was now feeking 
for: I applied my felf therefore to obferve feveral 
of them, and thefe are the fads which I then diC- 
covered. 

Some days after the clufters had begun to form 
themfelves, I faw come out, not from the extremities 
of the branches, but from the bodies of the branches 
themfelves in different places, fmall round budS;, 
which grew very faft, and which arrived at their 
greateft fize in two or three days. Thefe bodies 
much refembled the galls which grow on the leaves 
of oaks; they were placed upon the branches of 
the clufters, juft as thofe galls are ufually placed 
upon the fibres of the leaves : and thefe |bulbdus 
fubftances do really contain the principles of the 
clufters. 

Two or three days after thefe bulbs have begun 
to form, they detach themfelves from the branches 
out of which they fprung, and go away fwimmino- 
fill they can fettle upon fome body, which they 
meet withall in the water, and to which they imme- 
diately fix themfelves by a fhort pedicle. The bulbs 
are then nearly round only a little flatted on the 
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under fidCjthc pedicles continually lengthen thqjftifelvcs 
by degrees for about 24 hours, and during the lame 
time the bulbs alio change their figure, and become 
nearly oval. There are in a clufterbut few of thefe 
bulbs, in comparifon of the great number of Toljfi 
that are upon the f^me ; neither do thefe bulbs all 
come out at the fame time. 

It is now eafie to judge of the remarkable differ- 
ence there is between the two forts of clufterin^: 
"Polypi that are defcribed in this paper. 

The clutters of the firft Ipecies of Tolypi, and 
thofe of feveral others which I have alfo obferved, 
do all come from "Pofypi detached from the cluf- 
ters alteady formed. But the clutters of the Tolyfi 
of the fecond fpecres here defcribed, do not arife 
from 'Polypi detached from other clutters, but from 
round bodies or bulbs, larger than thofe Polypi^ 
and of a form very different fron} them. 

Thefe bulbous bodies are not formed like the 
Polypi^ by the divifion of others like themfclves, 
but they fpring from the branches of the clutter, as 
the flowers and the fruits of a tree fpring froni the 
branches of the fame. 

In diverfe other fpecies of Polypi^ there are con- 
fiderable intervals of time between their divifions. 
In the bulbous kind, if I may call it fo, the firft 
divifions are confecutive and follow hard upon each 
other, nor is there any interval of time betweepi 
them, until the bodies which are to divide have al- 
ready acquired the Ihapes of Polypi. 

The clutters of the bulbous fort have an origin 
entirely different from thofe of the other forts of 
cluttering Polypi. Yet do thefe clutters inlarge, and 
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the Tolypi upon them multiply, in the fame manner 
as thofe of the other fpecies which I am acquainted 
with. 

As I relate fads that are new, and as I am alfo, 
if Imay fofpeak, under the neceffity of mentioning 
new relations and analogies, I find my felf under 
great difficulties, to find proper terms to exprefs thofe 
relations and analogies. 

I fhall not here enlarge upon the analogies which 
may be found, between the origin of the minute 
animals I have beenipeaking of, the origin of plants, 
and the produdion of thofe other animals w;e have 
been hitherto more acquainted with. We fhail better 
be able to judge of thofe analogies, and to compare 
them together,when we (hall come to know more both 
of plants and of animals, and when we ftiall have 
made obfervations upon greater numbers of them. 

The new and the furprizing fads, which the 
ftudy of natural hiftory lays before us more and more 
every day, are fully fuflScient to convince us, that 
the nature both of plants and animals is as yet but 
very imperfedly known to us, and indeed much 
more imperfedly than many have been apt to ima- 
gine. All we do know is but very little, in compa- 
parifon of what yet remains to be known : and this 
confederation fhould prompt us, ftill more affidu- 
oufly and more diligently, to enquire after truth ; 
as it (hould at the fame time alfo make us exceed- 
ingly circumfped, and very cautious how we venture 
to make judgments upon the nature of things, or 
how we form to our feives general rules, from fo 
few principles as we are at prefent matters of 
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Explanation of the figures z;^ TAB. L referred to^ 

in the foregoing Taper. 

The 4th figure in Tab. L rcprefents the necefTary appa- 
ratus ^ for obferving commodioufly and regularly a 
cluftering "^Polypus with the microfcope. In the 
glafsyf, is the end of a peacock's feather b-,cf, bent 
at Cj and whofe extremities are by the fpring of 
the feather, kept clofe againft the fides of the 
glafs. At one of the ends/of the feather one of 
its beards is left on, which is long enough to 
faftcn to it in m a flip of water liorfctail dl^ upon 
which is a TolypuSy which is by this means kept 
fo clofe to the iide ot the glafs, as to be Vv^ithin 
the reach of a magnifyer of a (honfocuSy fuch as 
e. This magnifyer is fcrewed on to a ring whofc 
arm ng has ar its extremity^ a ball playing in a 
locket fo as to make a joynt ; there are again 
other like joynts at h and /, and by the help of 
thefe the magnifyer may be moved every way, 
and be conveniently brought near to the objcd. 
The foot ik is ftuck into the board upon which 
the glafs is placed. The light of a window in 
the day-time is fufficient to obfervc an objed fo 
placed within the glafs, either with the bare eye, 
or with an hand-magnifyer : but if a magnifyer 
of a {hort focus is necelTary, the fhutters muft be 
clofed, and a wax light muft be placed behind the 
glafs, at fuch a height as to have its light fall di- 
rectly upon the object 5 and a magnifyer fo placed 
may remain if there is occafion for feveral days 
in the fame pollurc without any inconvenience. 

The 
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The fth figure exhibits a clufter of Tolypi^ of the 
firft of the two fpccics dcfcribed in this paper, 
and which is here confiderably magnified. 

The 6th figure fhcws another clufter of /iWy/i of 
the fame lort 5 the number of the ^Polypi here 
Ihewn is but fmall, bccaufe the cluftcr was drawn 
as it appeared within 2 or 3 days after it had firft 
begun to form it fclf- One of the branches of 
this clufter is partly contraded, and they may be 
fecn in this fcituation, when a branch after con- 
trading it felf is again expanding to its ordinary 
ftate. This cluftcr is yet confiderably more magni- 
fied than that exhibited in the 5 th figure. 

The 7th figure reprefents one branch of a cluftcr of jP^- 
lypi of the fecond fpecies defcribed in this paper. 
There may be feen upon this branch, befides the To- 
lypt which are of a beli-iilce form, fome of thofe 
round bodies from which the clufters of this kind of 
Tolypi do firft fpring; and which remarkably di- 
ftinguifti it from many other fpecies. 

The 8th figure reprefents one of thefe round or glo- 
bular bodies, after it has parted it felf from the 
clufter, has fixed it felf to fome other body, and after 
that the globule itfelf and its pedicle have begun 
tolengthen. It was in this condition on the fecond 
day of "^une at 5 in the evening. 

The 9th figure exhibits the 2 bodies, that were formed 
by the parting of that reprefentcd in the 8 th figure. 
This parting began at half an hour after 8, and 
was completed at 9 the fame evening. 
The loth figure reprefents the four bodies, which 
were formed from the 2 reprefentcd in the 9th 
figure; and thefe four bodies were alfo formed be- 
fore 10 of the clock. 
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